Abstract. In a residual Z2×Z2 symmetry approach, we investigate minimally perturbed Majorana neutrino mass matrices. Constraint relations among the low energy neutrino parameters are obtained. Baryogenesis is realized through flavored leptogenesis mechanism with quasi-degenerate right handed (RH) heavy neutrinos.
Introduction
In the minimally extended Standard Model (SM) with singlet RH neutrino fields N Ri , O(eV) neutrino masses are generated through Type-I seesaw mechanism. Relevant Lagrangian for the latter can be written as 
with m i assumed to be real. The effective low energy neutrino Majorana mass term that contains this M ν comes out as
Now in the basis where the charged lepton mass matrix M ℓ is diagonal, U follows the standard parametrization [1] . Let us now have look at the latest 3σ ranges [2] for the relevant neutrino parameters obtained from oscillation data. In Ref. [3] it is argued that any horizontal symmetry of neutrino Majorana mass matrix M ν is a residual Z 2 × Z 2 flavour symmetry. The symmetry generators G i obey the relation U † G i U = d i with i=2, 3, i.e. there are two independent G i and hence d i . We can choose these two independent d matrices as d 2 = diag (−1, 1, −1) and d 3 = diag (−1, −1, 1). Thus for a given U , one can calculate G 2 and G 3 corresponding to d 2 and d 3 respectively. In this work we focus particularly on the TBM mixing and calculate the corresponding G i matrices; G
is the only symmetry which is viable one to exist as the unbroken Z 2 generator in the Lagrangian. In the next section, we present an ephemeral discussion regarding the implementation of G 
where ǫ = 1 4 (3ǫ 4 + ǫ 6 ) and
invariance of the effective M ν always fixes the first column of the mixing matrix to ( T up to some phases, a direct comparison of the latter with the U P MN S matrix leads to a constraint relation between θ 12 and θ 13 as
Case 2. In this case, at the leading order, all the neutrino fields obey G 
